The induction of ferritin synthesis in circulating larval red blood cells.
The circulating red blood cells formed in bullfrog larvae, chicken embryos, and mouse embryos contain large amounts of ferritin and storage iron in excess of the need for hemoglobin. In contrast, the circulating red cells of adult animals contain little ferritin. Ferritin synthesis and iron storage are coordinated with differentiation and hemoglobin synthesis in the red cells of adults. In order to test the hypothesis that ferritin synthesis could be controlled independently of hemoglobin synthesis and differentiation in the red cells formed early in life, bullfrog larvae were injected with iron to determine if ferritin synthesis was increased in the circulating red cells. Within 17 h after the injection of iron, the synthesis of ferritin, assayed as the incorporation of [14C]leucine by cell suspensions prepared from circulating red cells, was increased from 2.9 to 10.2% of the total protein, and the specific activity of the ferritin synthesized increased from 1100 to 3000 cpm/A280. There was no change in the hematocrit of the animals nor in the specific activity of hemoglobin synthesized by suspensions of red cells (average, 720 cpm/A280). The results suggest that in mature, larval red cells, ferritin synthesis can be controlled by changes in the extracellular environment. The results also indicate that ferritin synthesis can be controlled independently of hemoglobin synthesis with which it is coordinated during erythroid differentiation in adult animals.